Abstract
-INTRODUCTION
This paper aims to answer two questions: First, what are the main political and economic determinants of successful export diversification (ED) and export sophistication (ES) strategies for Sub-Saharan African (SSA) countries? Second, are ED and ES linked to economic growth, growth stability and to the ability to pursue the millennium development goals?
These are important issues , since overall SSA economies exhibit very low levels of ED and ES. .Most of SSA economies have been unable to follow a sustainable path towards increasing exports diversification and sophistication. Their experiences differ from those of Asian developing countries. Over the past decades, Asian developing countries have been increasing their competiveness and, at same time, have been more successful both at diversifying and improving the sophistication of their exports.
Increasing the ED level is critical for SSA economies, since a high degree of concentration of resources in a few sectors increases the risks associated with external shocks (see Kalemli-Ozcan et al. 2003) . The consequences can be particularly serious in cases where the core sectors of the economy are based in commodities with volatile prices, which is the case of the majority of SSA countries. ED strategies can take place in different forms and dimensions but are likely to involve moving into products of higher quality (Schott, 2004) or expanding into new markets (Brenton and Newfarmer, 2009 ).
In the present study we explore the role that institutional and political variables can play in promoting ED and ES in SSA countries. We believe that this is one of the important contributions of this study, since the role of institutional variables was has not been widely studied in the empirical literature. Few studies, namely by Lederman (2004, 2006) and more recently by Parteka and Tamberi (2008) have addressed these issues 2 . In fact, most previous ED studies focus mainly on the empirical link between the level of diversification and the level of development (the 'specialisation curve') 3 . 2 Moreover none of these studies use data from African countries, in which we expect that institutional factor play an important role in constraining the scope for diversification. 3 Imbs and Wacziarg (2003) , Cadot et al. (2007) , Koren and Tenreyro (2007) found a reversal in the relation between diversification and the level of development (with turning points calculated between 14.000$ to 22.000$), while a increasing trend has been revealed in trade studies incorporating country fixed Another important contribution of the present study is to provide evidence that ED and ES can contribute to economic growth and stability as well as to improve wellbeing in SSA countries. Although several previous studies have discussed how per capita income may contribute to ED, there is still only limited evidence on the impact that ED and ES can have on growth and development, particularly in SSA countries. An exception is the recent study by Matthee and Naudé (2008) . The authors analyze export diversification across South Africa's regions. Using export data from sub-national districts, the authors found that regions with lower level of export specialisation and more diversified exports tended to experience higher economic growth rates, and contributed more to South Africa overall exports.
There is also limited evidence linking ED and ES to income stability. Although one can find several references in the development literature blaming export concentration for growth instability, few studies have directly addressed this issue. Here we study how ED and ES contribute to growth and stability in the SSA and also how these contribute to improve the levels of development. The paper uses infant mortality and life expectancy as development indicators.
Our approach differs from the trade and development literature. Instead of focus on understanding how trade openness contributes to foster economic growth, this study is concerned with how different forms of involvement in international trade can contribute to increase growth and social conditions in SSA countries. The goal is to assess how different patterns of involvement in world trade (namely more or less diversified export structure or greater sophistication of exports) might contribute to growth and stability but also to a more balanced development, and in this way contribute to increase life expectancy or reduce infant mortality.
A basic raw data analysis (section 2) suggests that more diversified or/and sophisticated exports may have an independent contribution for development and improvements in the quality of life and health status of the populations. Data suggests that ED and ES may contribute to spread development across regions and social groups of countries which can contribute for social development. For this reason, we will focus effects (e.g.De Benedictis et al., 2006, and Parteka, 2007) . In the present study we do not emphasize this issue since we focus only on developing countries. directly in development variables instead of studying only the effects of ED and ES in increasing the exports or in the GDP growth.
The paper is organized as following: In Section 2 we present the raw data and discuss the hypothesis that data analysis suggest. Section 3 presents the data sources, the variables and econometric methods used in the regressions of sections 4 and 5. The regressions presented in section 4 consider ED and ES as dependent variables and try to access the determinants that explain the variation of ED and ES across the 48 SSA countries from 1960 to 2005 (45 years). This allows us to determine the factors that promote and inhibited ED and ES in SSA. We use two major variables to measure trade diversification (the Herfindhal index and the Theil index) and one variable to measure ES (the EXPY index) 4 .In section 5 we discuss why ED and ES are important for SSA. There we ask if ED and sophistication promote growth and stability in SSA, and contribute to improve life expectancy and to reduce infant mortality. Section 6 concludes.
-MOTIVATION
Graph 1 shows the evolution of the average number equivalent in the 48 SSA and in the Other Middle Income and Developing (MID) countries. A high concentration of exports in a limited number of products is a well known problem in virtually all developing countries but it is even more accentuated in the SSA countries. As the data clear shows, on average, SSA countries exhibit a lower level of export diversification than the other developing countries. Moreover, ED has been increased, on average, at a much slower pace in SSA countries than in other developing countries. Since the 1960´s, ED increased in a marked way in the developing countries, particularly in those countries that have improved their level of development, which contrast with the stagnation experienced in SSA. 4 For each of these variables we calculated indexes at five different levels of aggregation (according to the trade classification of products of the OECD -SITC -Rev 2 -see data section for more details), resulting in 15 different dependent variables. We use the different levels as one way of test the robustness of the explanatory variables, checking if the results present reversions of signs or of significance. This was not the case for most of the explanatory variables. Thus we only report results for the variables calculated at the higher level of disaggregation (5 digits) and refer to the cases where robustness problems arise when alternative dependent variables where used.
Graph 1 here
Graph 2 here Graph 2 presents the evolution of the GDP per capita in the SSA countries as well as in the other middle income and developing countries in the sample. The evidence, presented for the GDP per capita, is similar to that obtained for ED. The parallel between lower ED and lower increase in GDP per capita in SSA countries, when compared with the other developing countries, serves as motivation for the econometric work developed in the next section. The evidence suggests that a low level of ED is a part of the marginalization of Africa in international trade, and has been induced by this marginalization phenomenon.
Graph 3 presents the evolution of ES in SSA and MID countries over the last decades. It is evident from the graph that ES is lower in SSA countries than in the other MID countries. Nevertheless, the evidence suggests that there has been some improvement in the average level of sophistication in the recent years, although this progress is still unstable. The important evolution of ES in Asian countries during the recent years shows that developing countries can upgrade their level of sophistication.
Graph 3 here
Graph 4 here Graph 4 plots the average number of NE of each country against its average GDP per capita. The evidence suggests that the positive relationship between the GDP per capita and ED found in previous studies can also be confirmed in a SSA sample. The graph for ES (not shown) presents similar evidence and also suggests a positive relationship between ES and GDP per capita exists in the SSA countries.
The data presented in graphs 5 and 6 is even more interesting. Graph 5 plots the average infant mortality rate against the average NE. The data strongly suggests that higher level of ED is related to a lower infant mortality rate. The same is true for ES. The relationship between ED and Life expectancy (Graph 6) suggests a positive relationship between the two variables. Once again when we use ES and life expectancy the results are similar to those obtained with ES (Graph 7). The evidence presented concerns only SSA countries, but a similar distribution was found when all the 143 developing countries in our sample were included.
Graph 5 here Graph 6 here Graph 7 here This evidence should be taken with care. The positive relationship may reflect the effects of other variables. To draw stronger conclusions a more solid econometric work has been done ( see section 5).
-REGRESSIONS, DATA AND VARIABLES

-Econometric Methods
In the present study we estimate two general types of equations. The first uses the ED and ES indexes as dependent variables. The aim is to investigate which factors (determinants) inhibit or promote ED and ES. The results of these equations are presented and discussed in section 4. The second type of equations tries to explore the contribution of ED and ES variables for selected development goals. The equations presented in section 5 uses ED and ES as independent variables in GDP Growth, Growth variance, Infant Mortality, and Life expectancy regressions. Different specifications were estimated and different econometric methods were applied. The general specification of the equations uses log-log pooled OLS estimation with robust standard errors. Alternative models such as fixed effect models and instrumental variables were estimated to deal with potential econometric problems such as endogenity and omitted variables -see section 5.2. Different specifications were also considered to test the robustness of the explanatory variables. Overall, the results that support our main conclusions appear to be robust. Where the dependent variables ED it and ES it are respectively the ED and the ES indexes of country "i" in the year "t".
The explanatory variables reflect an eclectic approach, where the economic variables (such as level of development, endowments, size of the economy, and education of the work force) are used simultaneously with geographic variables (such as distance or those reflecting a landlocked country) and institutional variables for each country (such as governance, control of corruption, education spending, etc).
Previous studies present evidence that ED is correlated with income, and that higher levels of ED are associated with higher long-run growth. The literature about ES also suggests that ES promotes faster growth. We replicate these results for SSA, but using a different approach. Our study focus mainly how different forms of international trade involvement contribute to improve the level of development of the SSA countries.
In section 5, we use ED and ES variables as explanatory variables to explain not only GDP growth and Growth stability, but also to verify if diversification and sophistication of the exports are associated with other development goals. The rationale for this exercise is the following: Different forms of involvement in international trade may have different results. Very concentrated exports tend to be associated with high rents that can be easily appropriated by a narrow group. A more diversified export base is expected to be associated with less volatility and might involve a wider range of regions, sectors, skills and professions, and thus a wider proportion of the population benefiting from the gains of globalization. Following this line, we will study if ED and ES promote growth, and if they are associated with less GDP variance, and with development goals.
As noted before we will focus infant mortality and life expectancy and try to access how different patterns of involvement in world trade (namely more or less diversified export structure or greater sophistication of exports) might contribute to a more balanced development and in this way give a stronger contribute to improve some of the development goals, than the mere effects of increase in exports or in the GDP growth.
Once more it is particularly interesting to link the trade variables to the institutional ones to study the empirical links between more diversified and more sophisticated export structures and development indicators. This allows us to assess the role of ED and ES in promoting a successful and sustainable development in SSA.
So the second type of models will be given by the general form: and other economic and geographic variables. The variables are described in Table B in annex.
The results presented are for log-log model which has a better fit than the linear regression or other specifications tried. We also estimate robust standard errors to correct for heteroskedasticiy. The robustness of the results were tested by considering a Fixed
Effects instrumental variable approaches to deal with potential omitted variable and the endogeneity of the ES and ED variables 6 . 5 We also considered mortality rate of children under five years old 6 We also considered Probit models, using the probability of export diversification and export sophistication to be above a certain alternative thresholds.
-DATA AND VARIABLES
The data used came mainly from the OCDE SITC trade data and from the World Bank tables. The Herfindahl Index is given by:
In which s i is the share of each product in total exports of each country (
with X i being the exports of each good "i" of each country "j" in year "t". The Herfindhal index is a concentration index. Instead of using this directly we use the Number Equivalent proposed by the same author, which is a diversification index:
We also use the Theil index, mostly to confirm the robustness of the results obtained by the ED index (the Number Equivalent).
In which the x i are the exports of each product, and the average value of the exports of each product is given by:
In which N is the total number of products. If the exports are divided in a even way by all the product categories this index will be zero, if on the contrary these are all concentrated in one single category then the maximum value will be obtained, a value of ln (N) c) EXPY and PRODY indexes.
We also calculated the EXPY and PRODY indexes to determine the level of sophistication of the exports of each country.
-DETERMINANTS OF EXPORT DIVERSIFICATION AND SOPHISTICATION IN SUB-SAHARAN AFRICA
-THE EFFECTS OF GEOGRAPHY, LEVEL OF DEVELOPMENT AND ENDOWMENT VARIABLES
The first step in the study is to estimate a model based on previous ED studies.
This "standard" model, that will be use as a benchmark, includes as independent variables the level of development (YPC -GDP per capita), the size of the country (POP 7 ), endowments (OIL and LANDPC) as well as geographic characteristics, such as being a landlocked country (LANDLOCK). Then, we will add several variables to the model. This exercise will allow us to evaluate the role of different political and institutional variables in explaining ED and ES.
The per capita income (YPC) variable has been used in a large number of studies focusing on the specialization curve question (Imbs and Wacziarg, 2003; De Benedictis et al., 2009; Parteka, 2007; Cadot et al., 2007 and Koren and Tenreyro, 2007) 8 . The evidence suggests that, in developing countries, there is a monotonic increasing relationship between the level of development and the export diversification. This is consistent with theoretical contributions that stress the limited diversification opportunities at lower levels of development, namely because of the scarcity of capital and the indivisibility of investment projects (e.g. Acemoglu and Zilibotti, 1997) .
The size of the economy appears also to be an important determinant of ED level.
The monopolistic competition models (Dixit and Norman, 1980; Krugman, 1981; Helpman and Krugman, 1985) argue that market size directly affects the degree of product differentiation, with bigger countries being able to produce wider range of goods, since there are scale economies. The size of economy was also considered in several previous empirical studies. (e.g. Hummels and Klenow, 2005; Parteka and Tamberi, 2008) . Their results confirm a positive relation with ED.
The New Economic Geography models (Krugman and Venables, 1990, 1995; Amiti and Venables 2002; Venables and Limão 2002) suggest that transport costs and distance have an effect in the level of specialization of a country. According to the models, a lower distance to the main world markets, access to the sea and overall lower transport costs, determine the ease with which a country can increase the variety of products exported to the world markets.
Using a sample of developed and developing countries Parteka and Tamberi (2008) find that transport costs discourage ED. Matthee and Naudé (2008) , using data from the regions of South Africa, found that domestic transport costs are inversely related to the degree of ED concluding that "most districts with high export diversity values are located within 100 km of the nearest port". This evidence suggests that landlocked countries or areas distant from the sea face extra difficulties to diversify export. This is consistent with the evidence found in previous studies revealing that landlocked countries face higher transport costs and have lower trade volumes than coastal countries (Radelet and Sachs, 1998; Limão and Venables, 2001 ).
Trade liberalisation, in a context where economies of scale and transport costs play an important role, is also likely to affect product diversification (Krugman and Venables 1990, Haaland et al. 2002) , with important gains from trade that can cause increases in product diversification (Costas et al. 2008) . Nevertheless, the New Economic Geography models also stress that the decline in transaction costs brought by trade liberalization may decrease the diversity of production (and therefore, the export diversification) particularly in peripheral countries.
The abundance of natural endowments also is likely to limit the scope of diversification, and sophistication of the export structures, since countries abundant in one resource tend to have highly concentrated export structures (Harrigan and Zakrajsek, 2000) . This problem is particularly important for the SSA countries since several of them are oil exporting countries or are largely dependent on few agriculture cash crops.
Significant and consistent results were obtained for the five variables included in the "standard" model when used to explain the Number Equivalent, calculated at different levels of aggregation 9
, and alternative export concentration measures, namely the Theil index. Table 1 reports the results for ED regressions, using NE as a measure of ED.
The signs of estimated coefficients in the "standard" model are consistent with those obtained in previous studies
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. Together they explain almost 37% of the variation of the Number Equivalent (see Table 1 ). The results suggest that higher level of development (YPC) is associated with more diversified exports. According to the model estimates, everything else constant, a 10% increase in the level of development would result in a 2% increase in the number equivalent. This result confirms previous evidence that suggested a negative relation between export concentration and level of development for the case of developing countries. Our results also confirm that the size of the country (POP) is positively related to ED. The estimated coefficient suggests that a SSA country with double of the average population would have exports that are, on average, 15% to 25% more diversified than an average size country in the region.. The variables of the "standard" model were used also to explain the indexes of export sophistication (EXPY). Table 2 Perhaps, more interesting is the estimated relationship between the level of ES and the size of the economy (see table 2 ). The results suggest that the size of the economy is an important determinant of the level of ES, such that bigger economies tend to have more sophisticated exports. This result is valid when the model controls for the YPC and it is robust to the disaggregation of the data used to calculate the indexes of ES. The size 9 We calculated the ED and ES indexes (Herfindhal, Theil and EXPY) using data disaggregated in five different levels, according to the categories of the SITC trade data (Rev2). In the rest of the work we only report the results using indexes calculated with the most disaggregated data, since they give a more accurate and detailed picture of country's exports. In the case of the ES the more disaggregated indexes are also more rigorous since they reflect the level of sophistication of the exports in a more accurate way. In general, the results are similar independent of the level of disaggregation used. Nevertheless, the results tend to be less strong and more inaccurate when indexes when very aggregated data are used, namely when the 1 and 2 digit categories are chosen. 10 The positive signs for YPC are in accordance with what is expected for a sample of developing countries. The sign for the variable about size (POP) is consistent with the results obtained in former studies and so are those about endowments (OIL, LANDPC) (see Parketa and Tamberi, 2008) . The negative sign for LANDLOCK supports the thesis that transport costs inhibit diversification.
seems to have an even more pronounced effect in the sophistication of exports in the case of the SSA countries than other developing countries. This result suggests that the lack of dimension, the failure to sustain industries with more important internal and external economies of scale, and the inability to achieve the positive externalities of agglomeration of economic activity, might help to explain the limited progress in some African countries towards a more diversified and sophisticated structure of their exports.
This is an interesting result that suggests that the efforts towards a regional integration, 
-INSTITUTIONAL AND POLITICAL VARIABLES
An important hypothesis of our work is that institutional, political and governance variables play an important role to explain the ability of the SSA countries to successfully promote diversification and sophistication of their export structures. Therefore, we included in the regressions the governance variables, namely indicators of corruption, rule of law and political stability, and test how these explain ED and ES levels.
The evidence presented in Table 2 suggests that there are some differences in the determinants of ES and those of ED. The fact that a country is landlocked and/or exports oil does not seem to affect ES in a significant way (see Table 2 -equation 2). In the case of ED, on other hand, these two variables appear to give an important contribution. On the other hand there are also similarities in the determinants of ED and ES. The size and level of income contributes to increase both ED and ES, while land abundance is associated with lower ED and ES.
We considered 26 different governance and institutional variables. Given that these variables are likely to be strongly correlated, separate regressions will be run . The estimated coefficients for ED regressions are presented in rule of law (GRLAW), political stability (GST), effectiveness (GEFFECT), and control of corruption (GCORRUPT), may contribute to expand the scope of products that a country is able to export.
The estimated coefficients suggest that the effects of better governance are of similar magnitude than those of increasing education spending and being in a landlocked country (with opposite sign). Moreover, the effects of better governance appear to be bigger that the marginal effect of economy size and level of development. Another interesting result is that the environment sustainability rating presents a significant positive sign in all regressions explaining ED.
In what concerns the role of institutional and political determinants of export sophistication there are marked differences with the results obtained in the ED 13 Amongst the remaining 7, 3 obtained non-significant results, and other four present evidence contradictory with what was expected, with significant coefficients. 14 The extended equation included POP and YPC, along with four other variables: LANDLOCK, OIL, LANDPC and EDUSPEND. 15 These variables obtain very consistent results that are robust to the inclusion or exclusion of these variables and also of a large number of others tested. The inclusion/exclusion of these variables did not affect the robustness of these six institutional and governance variables. The results were also consistent when alternative ED variables were considered, namely the Theil index,and the ED index calculated at different levels of aggregation. The variables that appear to impact positively the level of ES in SSA are "transparency, accountability and control of corruption in the public sector" (GTRAN), the "debt policy rating" (GDEBT), "economic management cluster average" (GECON), the "debt policy and the fiscal policy rating" (GFISP), "Policies for social inclusion" (GSOCI) and "gender equality" (GNDR). On other side the estimated coefficients for GCORRUPT, and (GRQ) are negative, suggesting a negative association between the level of control of the corruption and of regulatory quality and ES, which are difficult to interpret.
-EDUCATION AND QUALIFICATIONS
The capital facilitates the production diversification and increases the rate of new activities in the economy. The authors also claim that human capital affects export diversification, namely through product innovation.
In this paper we are concern with both aspects, that is the level of qualifications and the effort make in education. To capture the level of qualifications we use as variables the percentage of the labor force with at least primary education, secondary or a tertiary level of education. To capture the education efforts we use a variable on the share of GDP spent in education (EDUSPEND). 
-EXPORT DIVERSIFICATION AND SOPHISTICATION AND GROWTH
AND DEVELOPMENT IN SUB-SAHARIAN AFRICA.
-DIVERSIFICATION, SOPHISTICATION, GROWTH AND INSTABILITY
The theory of endogenous growth suggests that export diversification may be favorable to development (Feenstra et al. 1999) and to the rate of economic growth. and Ruhwedel, 2005) . There is also evidence pointing out that an increase in export variety raises the productivity level of industries (Feenstra and Kee, 2008) . In a recent study of Matthee and Naudé (2008) show that "Regions with less specialisation and more diversified exports generally experienced higher economic growth rates, and contributed more to overall exports from South Africa" -Matthee and Naudé (2008: 2).
Diversification may also contribute to lower growth instability. Some authors argue that a broader export base reduces economic instability (e.g. Ali et al., 1991) . Their argument is that fluctuations in price or demand and changes in comparative advantage in one sector have important impacts on overall exports of a country. In same line, other authors stress that when exports depend on a small number of sectors and these experience fluctuations in demand or prices, or face new competitors, this instability may limit the average growth of the economy (Al-Marhubi, 2000) . Instability of the export revenue may also affect growth by affecting investment decisions (Dawe, 1996) . In sum, export diversification may be important for growth and stability, since it implies a dispersion of the risk by a larger numbers of sectors. In the case of SSA countries, their diversification may mean a shift in the composition of exports from primary products to manufactured products, which prices are less instable than those of primary exports ( Ali, et al., 1991) . An increase in manufactured exports may also, in the context of SSA, contribute to increase the level of sophistication of their exports. Hausmann et al. (2007) argue that the composition of a country's exports matters, since exporting more sophisticated and higher productivity goods may lead greater export performance and higher growth. An overall increase in the level of sophistication of the production may also presents externalities and spillovers. These externalities benefit other economic activities and improve the ability of more industries to compete internationally (Herzer and Nowak-Lehnmann, 2006 ).
Here we use the PRODY and EXPY indexes proposed by Hausmann, et al. (2007) to investigate how increasing sophistication can contribute to a higher growth and stability in SSA countries. Table 4 and 5 present the results of the estimations for the role of both ES and ED.
The results suggest that ED contributes to GDP and export growth in the SSA countries. Nevertheless, the coefficients of the export growth estimates are not robust.
The estimated coefficient becomes not statistically significant when country fixed effects are introduced. Only in the GDP growth regressions, we find positive and significant coefficients for the ED variable both with and without fixed effects.
The OLS pooled regressions suggest a positive relation between ES and the rate of growth of GDP, YPC and Exports (Table 4) . Nevertheless, in the country fixed effects model (Table 5) , only the estimated coefficient on the export growth variable remains significant although only at the 10% level. One can also notice that the R 2 of the first six equations are very low, so ED and ES seem to explain very little of the variance of the growth variables. In the end, these two variables are not very robust and are able to explain only a very low proportion of the total variance of the growth variables. These results lead us to conclude that the evidence fails to confirm a positive and robust relation between both ED and ES and growth in SSA countries.
The results are more interesting in what concerns the variance of GDP and YPC.
Higher levels of export diversification and sophistication are associated to lower variation in the rate of growth of both GDP and per capita income. These results remain robust when country fixed effects are considered.
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The estimated coefficients suggest that a 10% per cent increase in the index of export diversification leads to a 4,6% decrease in the GDP growth variation and to a 4,4% reduction of income per capita growth variability. On other side, the estimated coefficients suggest that increasing the level of sophistication by 10% reduces GDP and YPC variance in 3,1%. The country fixed effects model suggests that the increasing sophistication may have a stronger marginal effect in decreasing economic instability than diversification, in the SSA countries.
The R 2 in GDP and YPC regressions are still low, but nevertheless are much higher than those obtained for the growth models. Still the model only explains a maximum of 5,4% of the variation of GDP and YPC instability.
-INFANT MORTALITY AND LIFE EXPECTANCY
In the previous section we have discussed the relationship between ED and ES and economic growth, change in income per capita and export expansion. The results obtained, although suggesting a positive relationship between ED and ES and growth in SSA countries, were not (very) robust. Nonetheless, the results for the variance of economic growth and income per capita growth, suggest that the contribution of increasing ED as well as ES in countries development may go further than the effects on GDP growth.
The expansion of the GDP and income per capita are important in the development process, and should be seen as instruments of development. Moreover, in the context of SSA, is it also interesting to explore how ED and ES may affect other development variables that are linked to development and to quality of life improvement.
In this section we investigate the contribution of ED and ES to socioeconomic development, namely their contribution to health indicators such as infant mortality and life expectancy. 21 Although the coefficient of the ED variable is only significant at the 10% level when it is used to explain the variance of per capita income.
We believe that this is an important contribution of this paper. There is little work on how trade affects development variables directly relating changes in trade patterns to health status and quality of life of the populations of the developing countries. In these countries, and particularly in SSA, that fact that trade openness contributes to growth (Frankel and Romer, 1999) , cannot be taken as a warranty that it will contribute to improve life conditions of the majority of the population.
An exception is the recent paper by Levine and Rothman (2006) that studies how trade openness may affect child heath. The authors investigate the argument that trade openness may "lead to a race to the bottom that increases pollution and reduces government resources for investments in health and education" (Levine and Rothman 2006: 538) . They conclude that "openness to trade predicts slightly reduced rates of infant mortality, child mortality (Levine and Rothman, 2006 : 552) . A similar line of research was done Owen and Wu (2007) . The authors concluded that "increased openness is associated with lower rates of infant mortality and higher life expectancies, especially in developing countries" (Owen and Wu 2007: 660 ).
Here we go further than previous research by considering how different forms of trade expansion affects directly not only child health (infant mortality), but also the overall life conditions of the population (reflected in Life Expectancy). Our study also differs from the previous by focusing on SSA countries.
Different specifications were estimated to investigate the robustness of the evidence. Since both Infant mortality (INFANTM) and Life expectancy (LIFE) indicators tend to improve with the increase of income per capita of a country (YPC), we use YPC as a control variable in every specification and, following Owen and Wu (2007) warning that "some of the positive correlation between trade and health can be attributed to knowledge spillovers and to the fact that trade openness is associated with sound economic policies which themselves are related to better health outcomes" (Owen and Wu, 2007: 660) , we also insisted in including wide range of control variables reflecting governance 22 Table 6 presents the results of the estimated OLS models with robust standard errors. 22 The variable that reflects control of corruption (GCORRUPT) was included in the regressions. The inclusion of this variable raises multicolinearity problems when the model controls simultaneously to other Overall, our results suggest that higher levels of ED and ES are associated with lower infant mortality and higher life expectancy. Both ED and ES are linked in a significant and robust way with improving infant mortality and life expectancy.
Moreover, the results were robust showing that the impact is independent of the impact of ED and ES on income per capita. These results have not been established in previous empirical literature.
Looking first to infant mortality regressions (MINFANT), the results indicate that, on average, a10% increase in the level of ED declines infant mortality by 0.77% 23 .
Moreover, the results indicate that ED has a marginal impact of approximately one fifth of the marginal impact of per-capita income (YPC). Having a diversified export structure seems to add something extra to the economic and social setting that allows the countries to reduce more strongly the infant mortality. According to our estimates, ES has on average a stronger contributing to reduce infant mortality than ED.
Equations 4 and 5 (of Table 5 ) include an interaction of ED and ES variable. The result, when this variable is used simultaneously with ED or ES, suggests a process where
ED is pushed by ES and reinforces the effects of ES. The combined effect of ES and ED,
suggests that the contribution of sophistication reinforces that of diversification in explaining both infant mortality and life expectancy, and that the effect of each of the two variables cannot be separated 24 .
institutional and governance variables. For this reason the different governance variables were estimated separately. All estimated coefficients presented similar signs-The presence of these alternative governance variables did not affected significantly the signs or the significance of the coefficients of the variables ED and ES.
Testing Robustness: Including more control variables
In this section, we address the potential omitted variables bias and demonstrate that our results are robust to the inclusion of several different additional control variables.
In first attempt to control for potentially omitted variables, we included additional variables in the model (See equations 6 and 7).
The estimated coefficients have the expected signal and apart from the variable LANDLOCK, they are significant at conventional levels. As shown in table, 
Testing Robustness: Fixed Effects and Instrumental variables
In a second attempt o address potential omitted variable bias we used fixed effects technique adding dummies controls for country. The results are presented in table 7.
After controlling for countries unobservable characteristics the impact of ED and ES became slight lower, but still negative and more important the coefficients are statistical significant at conventional levels. Moreover, when fixed effects are considered, the coefficients confirm that increases in ES might contribute in a more pronounced way to reduce infant mortality than proportional increases in YPC.
There is another possible source of bias when Pooled OLS is used to estimate these relationships. ED and ES variables may be endogenous in the health outcome variables because social and economic development may also, at least in part, affect the decisions and process regarding ED and ES.
A common solution for the simultaneously bias is to use the Instrumental Variables (IV) estimator. Good instruments are difficult to find, since they should be simultaneously relevant and valid. That is, instrument(s) should be correlated with the endogenous regressor(s) and at the same time orthogonal to the error term.
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Another potential problem is the presence heteroskedasticity. Pagan-Hall test rejected the null hypothesis of homoskedasticity of all models tested and therefore we use the GMM method to estimate the models. Country intra-group correlation was also taken in account. We use the Stata package IVREG2 27 proposed by Baum et al. (2007) .
The first step we undertake was to test whether the ED variable is actually endogenous in the infant mortality regression. Exogenity of both ED and ES could not be rejected in any specification 28 and therefore OLS provide consistent estimates. The reliability of the C-test is nonetheless based on the quality of the (excluded) instruments;
that is the relevance and validity of the instruments.. To test the relevance of the instruments we first analyze the partial R 2 of the first stage regressions with the included instruments "partialled out", which is equivalent to perform a F-test on the jointly significance of the excluded variables (instruments). F-test rejects the null hypothesis that 26 We test several alternative set of variables as potential instrumentals for ED/ES. The pre-selection of the instruments was guided by the literature. A natural choice was the lagged values of ED/ES (5 years and 10 years) We also use as instruments the Population size (and population size squared) variable. Previous work also find that population is associated with ED (e.g. Parketa and Tamberi 2008). The previous analysis suggested that "landlocked"could also be treated as an excluded instrument. There are theoretical grounds to believe that the size of the country and the fact that it is landlocked are related to ED (as previous shown) but do not directly relate with infant mortality (as well as other alternative dependent variables: INFANTM5 and LIFE). Therefore the estimated model does not include landlocked as a variable in second step. Furthermore, "landlocked" also pass the orthogonality and redundancy tests. Relevance suggested that "population squared" and 10 years lagged value were irrelevant instruments and then were not considered in the reported regressions.
27 IVREGRESS in STATA 10 would of course produce same results. The main advantage of using IVREG2 in context of only one endogeneous variable is that allows to easily test the orthogonality and relevance of the instruments 28 The most common test to address endogeneity is the Hausman test. The IVREG2 command automatically reports "GMM C statistic test", which under i.i.d assumption is equal to the Hausman test. The null hypothesis is that the variable is exogenous. The results show that the C-test did not reject the null hypothesis that the variable is indeed exogenous and thereby that OLS regressions are consistent the coefficients of the instruments from the first stage regression are zero. Moreover the partial R 2 are also high in every specification. Therefore the instruments pass the significance test. To validate the exclusion restrictions we employ the Hansen J statistic test. Hansen-Sargan test is an overidentification test for IV-GMM estimation routinely calculated by ivreg2. The null hypothesis is that the instruments are valid, i.e, uncorrelated with the error term. A strong rejection of the null hypothesis of the SarganHansen strongly casts doubt on the validity of the estimates. Since the test fails to reject the null hypothesis it increases the confidence in our identification Tables 8 and 9 summarize the results of the instrument variable tests.
-CONCLUSIONS
In this study we investigate the political and economic factors that may contribute to successful ED and upgrading of ES strategies in the Sub-Saharan African countries.
We also study the effects of ED and ES on growth and growth stability as well as in other development variables, namely infant mortality and life expectancy.
In the last decades, SSA countries exhibit very low levels of diversification, a factor that may have contributed to explain some of their income instability.
Using regression analysis in a panel of 48 SSA countries and 45 years, we confirmed that most of the findings of previous studies also apply to SSA countries, namely that the level of development and the size of the economy are positively correlated with ED. We also found that Economies with bigger populations (or GDP) also tend to have higher levels of ES.
The results about size of the economy having an important effect on both ED and ES, along with the indirect evidence, that transport costs inhibit diversification in SSA, lead us to think that economic geography factors play an important role in explaining the low levels of diversification and sophistication of the SSA exports. This suggests that increase in integration and efforts to reduce transport costs may have a positive effect in promoting ED and ES in the sub continent.
The results suggest that improvements in institutional, political and educational factors may play an important role in promoting ED and ES in SSA area. When used to explain ED, 19 out of the 26 governance variables presented significant positive signs.
The results were particularly robust for the World Bank variables reflecting government accountability, respect for the rule of law, political stability, effectiveness, and control of corruption.
On other way , the evidence is weak for ES. The estimated coefficients for majority of the institutional variables (15 out of 26) included in ES regressions are not statistical significant at conventional levels of significance. The evidence is not very clear about the relation of the governance and institutional factors with the sophistication of the exports in SSA. Nevertheless, the variables reflecting "transparency accountability", and control of corruption in the public sector", the "debt policy and fiscal policy rating", "economic management cluster average" and the level of the "policies for social inclusion" seem to contribute in a positive way to explain the levels of ES in the SSA countries.
The results suggest that improving the education standards of the labor force is important for a successful ED strategy in SSA countries. It also suggests that increasing the lowest levels of education is likely to have a stronger effect on the ED level, while higher levels of education are more important in explaining the level of sophistication of the exports.
In the present study we also investigated the contribution of ED and ES to growth, stability and development in the SSA countries. The results, for equations in which ED and ES were used to explain GDP growth, suggest a positive relation between both ED and ES and growth. Nevertheless, this relationship was not robust.
More interesting were the results obtained for the variance of GDP and Income per capita growth. The evidence suggests that higher levels of ED and sophistication are associated to lower variation in the rate of growth of both GDP and per capita income.
The estimated coefficients suggest that a 10% per cent increase in ED leads to a 4,6% decrease in the variation of GDP growth and to a 4,4% reduction of income per capita variability. Similar results were obtained for ES, with country fixed effects model suggesting that increasing sophistication may have a stronger marginal effect in decreasing economic instability than diversification, in the SSA countries.
In the last section we explore how ED and ES are related to socioeconomic and human development. We investigate their contribution to explain infant mortality and life expectancy, controlling for the effects of income and also for a large set of other variables.
Our results suggest that the higher the level of ED and ES the lower the infant mortality and the higher the life expectancy in SSA. The estimated coefficients are robust, although overall contribution of these variables is small. Still the estimates suggest that the impact of increasing either ED or ES in improving infant mortality is about one fifth of that of a proportional increase in GDP per capita. Moreover, the results
show that the impact is independent of the impact of ED and ES on income per capita.
This is an interesting and original finding that is very relevant for the SSA countries, in which GDP, exports or average income growth does not always reflect in real improvements in the life of the majority of the population.
These results suggest that a more diversified or sophisticated integration in world markets may contribute directly for promoting development and improvements in the quality of life and health of the populations, and so may have a different effect in spreading development across regions or social groups of a country that go beyond those of improving the average income. Table B -(continuation) 
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